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U,Venkatesan, and Van Allen E9637 have reparted obser­

vations on the spatial distribution of the sum of the absolute 

intensi t ies  of prinrary galactic cosmic rays and of their  

charged-particle seaondaries (albedo) using a shielded Geiger 

tube i n  Explorer 7 the latitude range -+ 5O.5', in the 

longitude range 170"E t o  305' E in the northern hemisphere 

and 100' E t o  170' E In the scuthern hemisphere, in the 

al t i tude range 550 t o  ll00 km, and aver the 16.month period 

October 1959 t o  February 1963.. Two of their specific results,  

w h i c h  are pertinent t o  the present paper, were as follows: 

(1) The counting r a t e  (a f te r  subtraction of' the contribution 

of trapped par t ic les)  of the detector in both northern and 

southern hemispheres and within the  above specified geographic 

regions was represented in a simple and coherent manner as 

a function of a single parameter, the magnetic shell  parameter 

L Bcnwain,  l g g .  

(2) 
 The counting r a t e  increased monotonically with increasing 

L and had &o accurately cmstant value f o r  L > 2 -9. 

Thus the  "edge of the cosmic ray plateau" was found t o  

be along the contour L = 2.9. (Ncrte t h a t  the "knee of the 

latitude curve", as cawentionally defined, was at the slightly 

lower value L = 2.6.) 
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In  a recent paper Seward and Kornblum Ggq have re­

ported g e w p h i c  locations of the  edge of the cosmic ray 

(polar) plateau in both northern and southern hemispheres and 

over a ccmprehensive range of longitudes using observations 

during mid-September 196l with the short-lived A i r  Force 

satellite f l i g h t  number 31. The orbi ta l  inclination of this 

satellite was 83” and the apogee and perigee alt i tudes were 

410 and 240 km, respectively. The instrument used in t h i s  work 

was plast ic  fluor sc in t i l l a tor  mounted on a photanultipller tube 

and of sufficient size (unspecified) t o  detect mini”-ionizing, 

single-charged particles.  The detector was an omnidirectional 

ane shielded Over most of i t s  solid angle by 0.34 g/cm2 of 

aluminum. The measurements made by Seward and Kornblum 

w i t h  th i s  instrument appear t o  be canparable t o  ours w i t h  the 

s h i e l d e d  Geiger tube In ESrplorer 7. 

The geographic locations of the edge of polar plateau 

of cosmic ray intensity as reported by Seward and Kornblum 

are shown in Elgure 1 (northern hemisphere, average alt i tude 

300 km) and Figure 2 (southern hemisphere, average al t i tude 

400 km). The smooth solid curve in Figure 1 i e  the average 

position of the edge of the p1a-u as drewn by them. TO th i s  

figure we have added three dashed curves representing the 

loci of‘ constant L a t  an al t i tude of 300 km for three values 
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of L, namely P .5, 2.9, and 3.5. In  Figure 2 are sham the 

observed 2oints of sward and Kornblm in the  southern hemi­

sphere tcgether w i t h  a solid curve which they calculated, 
E957

using the Finch-I;eaton/harmonic representation of the geo­

magnetic f i e ld ,  t o  be the c w u g a t e  of their northern hemisphere 

solid curve. W e  have also added three dashed curves to Figure 2, 

representing as before contuurs of L = 2.5, 2.9, and 3.5, 

respectively, at  the proper average alt i tude,  which was 400 km 

in the southern hemisphere. 

It appears that our contour L = 2.9 gives a fit t o  the 

observed points which is  equally as good 8 8  the empirical 

(solid) curve in the northern hemisphere (Figure I) and which 

is decidedly superior t o  the calculated conJugate (solid) curve 

i n  the southern hemisphere (Figure 2). 
Having noted this ,  we then calculated the L values of 

the end points of the error bars of all of the observed 

points of Seward and Kornblum and replotted the data as a 

function of geographic longitude in Figures 3 (a)arui 3 (b). 

In the northern hemisphere the means of the upper and 

lower bounds of the error bars ere L = 3.21 and 2.7h, 

respectively. The horizontal dot-dash line at L = 2.97 in 

Figure 3 (a) is the mean of these two values. The three 

I-'- IIIIIII 
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corresponding values f m  the southern hemisphere, Figure 3 (b), 

are 3.08, 2.68, and an overall m e a n  of 2.88, respectively. 

The previous.ly pb l i shed  LU,Venkateaan, and V a a  Allen, 

1 9 g  value of L = 2.9 (sane for both hemispheres) is  represented 

by the horizontal dotted line seguents in Figures 3 ( a )  and 3 (b) 

with the respective segments spanning the ranges of longitude 

of the pertinent Ekplorer 7 observations. It may be noted that 

Sew& and Kornblm defined the edge of the polar 21ateau "as 

that point where an extension of the  f la t  constant counting 

r a t e  i n  the central  polar region intersects  the linear rise 

(on the logarithmic p lo t )  in counting rate leading t o  the 

plateau". In private discussion with Dr. Seward we have 

determined that this  procedure was effectively equivalent t o  our 

method of finding the value L = 2.9 as the edge of the plateau. 

We believe that our value of 2.9 is  uncertain by less than 

-+ 0.1. It is difficult t o  give tit satisfactory discusfiian of 

errors, even on the basis of Figure 3, but we wlsh t o  suggest 

that the new data of Seward and Kornblum permit the  following 

provisional summary: 

(a )  The Esrplorer 7 value of L 2.9 as representing the edge 

of both northern and southern polar plateau is  confirmed and 

sham t o  be applicable t o  the ccarrplete range of longitude in both 

henispheres. 
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(b) A further example of the val idi ty  of L as a 

la t i tude parameter f o r  particles arrivlog Avmn i n f in i ty  has been 

exhibited and 

(c )  The position of the edges of the plateau in September 

1961.d i d  not d i f f e r  significantly frm the average positian 

d u r i n g  the period October 1959 t o  February 1961. 

We wish t o  thank Drs. F. D. Seward and H. N. Kornblum of 

the University of California for  clarifying discussions a d  

fo r  permission to reproduce their observational data i n  advance 

of formal publication. 

The research fo r  t h i s  note was supported i n  par t  by the 

Office of MaVal Research under contract IQonr 93803 and by the 

Natio.mil Aeronautics and Space Administration u n d e r  Grant 

NsC-233-62 
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FIGURE CAPTIONS 

Figure 	1. Observed points are d a t a  of Seward and Kornblum 

E96g on the position of the edge of the polar plateau 

of cosnic ray intensity at  300 Inn al t i tude in the 

northern hemisphere i n  Scptmber 1961. The solid curve 

is  the i r  smoothed representation of the observations. 

The three dashed curves are contours of constant magnetic 

shell  parameter LEcIlwain,  1 9 q  calculated by the 

authors of the present paper. 

Figure 	2. A southern hemisphere plot f o r  400 km alt i tude,  

similar t o  Figure 1, except that the so l id  curve of 

Figure 2 was calcuiated by Sward and Kornblum t o  be 

conjugate t o  the solid curve in Figure 1. 

Figure 	3 .  A different presentatim of the  data of Semrd and 

Kornblum. The mean position of the edge of thc polar 

plateau i s  fo& at (a) L I2.97 i n  the northern henisphere 

a d  (a) L = 2.88 i n  the southern hemisphere (sham by the 

horizontal dot-dash lines i n  the respective figures). 
The horizontal dashed l ine  segments represent the 

corresponding quantity frcxn Ekplorer 7 data published 

by IJn, Venkatesan, and V a n  Allen g9g (see text), 

at L = 2.9. 
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“The National Aeronautics and Space Administration . . . shall . . . 
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concerning its activities and the results thereof . . . objectives being the 
expansion of human knowledge of phenomena in the atmosphere and sprrce.” 

-NAT.IOWAL AND SPACEAEXONAUTICS ACT01 1958 
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TECHNICAL NOTES: Information less broad in scope but nevertheless 
of importance as a contribution to existing knowledge. 

TECHNICAL MEMORANDUMS: Information receiving limited distri­
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TECHNICAL REPRINTS: Information derived from NASA activities 
and initially published in the form of journal articles or meeting papers. 

SPECIAL PUBLICATIONS: Information derived from or of value to 
NASA activities but not necessarily reporting the results of individual 
NASA-programmed scientific efforts. Publications indude conference 
proceedings, monographs, data compilations, handbooks, sourcebooks, 
and special bibliographies. 

Details on the availabil i ty o f  these publications may be obtained from: 

SCIENTIFIC AND TECHNICAL INFORMATION DIVISION 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


Washington, D.C. PO546 



